A transmembrane segment mimic derived from Escherichia coli diacylglycerol kinase inhibits protein activity.
The function of membrane proteins is inextricably linked to the proper packing and assembly of their independently helical transmembrane (TM) segments. Here we examined whether an externally added TM peptide analogue could specifically inhibit the function of the membrane protein from which it is derived by competing for native TM helix packing sites, thereby producing a non-functional peptide-protein complex. This hypothesis was tested using Lys-tagged peptides synthesized with sequences corresponding to the three TM segments of the homotrimeric Escherichia coli diacylglycerol kinase (DGK). The peptide corresponding to wild-type DGK TM-2 inhibited the protein's enzymatic activity in a dose-dependent manner through formation of an inactive pseudo-complex, whereas peptides derived from TM-1 and TM-3 were benign toward DGK structure/function. Also, substitution of a conserved residue (Glu-69) within the TM-2 peptide abolished these effects, demonstrating the strict sequence requirements for TM-2-mediated association. This strategy, coupled with the practical advantages of the water solubility of Lys-tagged TM peptides, may constitute an attractive approach for the design of therapeutic membrane protein modulators even in the absence of a high resolution structure.